Numerous nitrogen (N) tracer and nontracer studies on crop recovery of applied N indicate that 50 to 60% of fertilizer N added to soil usually is taken up by crop plants during the season of application. The percentage often is lower for flooded rice (Oryza sativa L.) or for crops growing in high-rainfall areas. Many of the factors that contribute to incomplete plant recovery of applied N are a result of rapid dissolution of the fertilizer and thereby, release of N at high concentration. These factors affect N movement within and from the plant-soil system, maintenance in plant-available forms, and use by the plant.
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One approach to increasing the efficiency of N fertilizer use by plants is to control the rate of N fertilizer dissolution. This can be done by (i) developing compounds with limited water solubility and (ii) modifying watersoluble materials to delay release of their contained N to the soil solution. A second approach is to combine N fertilizers with chemicals that control unwanted N transformations in soil, i.e., developing fertilizers amended with inhibitors of biochemical activity in soil, such as nitrification and urea hydrolysis. Among the reviews on this subject, attention is drawn to those on slow-release N by Army (1963 ), Hamamoto (1966 , Hayase (1967) , Hauck and Koshino (1971) , Prasad et al. (1971 ), Hauck (1972 ), and Allen (1984 , and to those on use of nitrification inhibitors by Hauck and Koshino (1971) , Prasad et al. (1971 ), Hauck (1972 ,1980 , and Slangen and Kerkhoff (1984) . These references offer guides to the literature regarding the use of slow-release N and nitrification inhibitors in various cropping systems and their transformations and effects in soils. This chapter focuses on materials that were discussed only briefly or not at all in the earlier reviews and refers to work published before 1970 only where necessary to provide background information or to emphasize an important finding. In this regard, some ofthe introductory discussion from the author's previous reviews will be repeated.
